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NEW APPROACHES TO NUMERACY

swinging pendulum, will have a two-dimensional state space giving its
angular position and angular velocity.

The state space of a point moving in a plane will be four-dimensional,
with two points for location and another two for velocity. Scientists
analyzing the motion of a satellite have to work in a six-dimensional
state space, with three coordinates for position and three for velocity.
The laws of physics will restrict the actual states of a system to some
lower-dimensional space. Indeed, scientists devote a good deal of effort
to analyzing the shapes of these spaces. For example, the motion of two
pendulums corresponds to a curve on a torus in four-dimensional space.
The study of such high-dimensional dynamical systems is an extremely
important subject in modern applied mathematics.

SLICING IN DIFFERENT DIMENSIONS

When Froebel presented his geometric gifts, he did not want them to
appear static. One of the first gifts was a display of three basic forms
suspended by strings in various ways (Figure 35). As the objects rotated,

FIGURE 35. FroebePs kindergarten included basic shapes that
could be hung from eyelets at different positions, then viewed from
different perspectives to see various cross-sectional shapes.